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BandRecently, we carried out structural, optical and dielectric studies on micro-crystals of Oxypeucedanin
(C16H14O5), isolated from the roots of plant Prangos pabularia (Mir et al. (2014) [3,4]). The obtained trend
in frequency exponent (s) with frequency (x) indicates that the universal dynamic response is followed by
this compound. From optical absorption spectroscopy, the optical band gap (Eg) was estimated around
3.76 eV and system is showing indirect allowed transition. Using Eg in certain relation of s, a close value
of s (as much close obtained by ﬁtting ac conductivity) was obtained. This method was further used for
other similar systems and again same trend was obtained. So a general conclusion was made that the high
transmittingwide band insulators or semiconductorsmay follow bipolaron hopping transportmechanism.
 2014 The Author. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).A comprehensive understanding of the opto-electronic proper- ln(x) as it followsrac xs law (see inset Fig. 1). It iswell established
ties of organic materials is still missing in the existing literature
[1]. Recently, we made few attempts to understand the basic struc-
tural and opto-electrical properties of some organic compounds
[2,3]. The isolation, structural, optical and dielectric properties of
Oxypeucedanin microcrystals, isolated from the ethyl acetate
extract of the root parts of the plant Prangos pabularia are already
published elsewhere [3]. The present brief article deals with the
strong correlation between optical and electrical properties shown
by this compound.
The UV–Vis spectra of system are shown in Fig. 1. The system
exhibits good transmittance. The optical band gap calculated by
Tauc relation aht = B(ht  Eg)c [2,3]; where Eg the optical band
gap, h the Planck’s constant and m the frequency of incident pho-
tons, B is a constant called the band tailing parameter, and c is
the index, which can have different values (2, 3, 1/2 and 1/3) cor-
responding to indirect allowed, indirect forbidden, direct allowed
and direct forbidden transitions, respectively. The band gap of
the present system was estimated by plotting (ahm)2 vs. hm as
shown in inset of Fig. 1 and extrapolating the linear portion near
the onset of absorption edge to the energy axis. From the data,
we concluded that the system follows indirect allowed transition
and the value of band gap was found to be 3.76 eV.
Theac conductivity in thepresent systemwascarriedout from20
to 1 MHz. The exponent ‘‘s’’ was calculated by plotting ln(rac) versusthat ‘‘s’’ takes values between ‘‘0’’ and ‘‘1’’ (lies within limit
0 6 s 6 1). When s = 0, the electrical conduction is frequency inde-
pendent (dc conduction) and when s > 0, the conduction is fre-
quency dependent or becomes the ac conduction [4]. In the
present study, s  0.986 (approaching to 1), which suggests that
the conduction phenomenon in the studied sample is ac type and
is due to the hopping of charge carriers [5]. Such a behavior has been
widely observed for highly disordered materials, e.g. ionically
conducting glasses, conducting polymers, organic and amorphous
semiconductors, and it has come to be known as the universal
dynamic response (UDR) [4,5]. In present case, s  1, the limiting
behavior of the ac conductivity appears to be a universal phenome-
non. In order to get information in depth about the type of hopping
going in thepresent system, the exponent ‘‘s’’was explored in amore
detailed way. Generally exponent ‘‘s’’ is given by [4,5]: s = 1  6kT/
Wm, where Wm is potential barrier in eV, T is the temperature in
Kelvin and k is the Boltzmann’s constant. According to CBH model,
for insulating material the value of Wm is equal to the band gap
(Eg) then the conduction is by bipolaron hopping mechanism [5]. If
it is equal to one quarter of Eg, then conduction is due to single-
polarons [4,5]. In our case, we used, Eg = Wm = 3.76 eV (obtained from
optical data) in the above relation andwe got s  0.978.Hence a strong
correlation is obtained between different parameters. We also tried
this assumption to some recent work, where a similar trend in s and
Eg can also be seen [3]. Here we can conclude that CBHmodel is fol-
lowed (approaching to UDR mechanism), the conduction is due to
bipolaron, as thematerial is an insulator and shows indirect allowed
transitions with Eg = 3.76 eV.
Fig. 1. Shows absorption spectra and its Tauc plot of the compound. Inset shows its ac conductivity versus frequency plot.
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